The existing literature on how globally outsourced information technology (IT) 
INTRODUCTION
hile there is significant information on managing globally outsourced IT projects reliant on technology, there is currently minimal data on integrative project management, establishing team trust, knowledge management and shared understanding, and decision-making. This problem exists because the available literature on globally outsourced IT projects has not kept pace with the rapidly changing and expanding discipline of virtual project management. The field of virtual project management is not likely to see a decline in the coming years. In addition, it is likely that today's global marketplace coupled with the increased costs of travel, tight schedules, and high expectations for project deliverables, will support an explosion of global virtual project management. Growth and expansion of virtual project management necessitates devoting more measurable information to the discipline.
The following paper reviews the literature available on globally outsourced IT projects and acknowledges that no new research studies were undertaken during this endeavor. The approach examines a variety of existing literature in management, science and software development disciplines to retrieve information on virtual project management as it relies on technology in the global environment. There is discussion on the research findings followed by examination of the limitations and implications for research and the implications for management. The discourse continues with key takeaways for management, lessons learned and a final conclusion.
LITERATURE REVIEW & SYNTHESIS
There were several concepts that emerged from the review of a variety of existing literature in management, science and software development disciplines as they relate to globally outsourced IT projects. For instance Chakrabarty (2007) , Qureshi (2006) and Brooks (2006) present concepts regarding boundary challengestemporal, cultural, organizational and geographical. Similarly, Gray and Larson (2008) present the concept of an integrative approach to project management. Thus, the following review examines and presents information on virtual project management as it relies on technology in the global environment, and presents concepts for effective project management and current internet-based collaborative tools that facilitate their effectiveness.
Effective Project Management
Most information technology projects are fraught with problems and risk. A significant amount of these projects fail to materialize or bring about the full set of objectives they set out to deliver. Nearly all IT projects even while employing effective project management practices are affected by inherent risks and problems that arise in areas such as time, resources, scope and/or quality. Researchers such as Tiwana and Kiel (2004) in a survey of managers of information systems presented six factors that contributed to risk and problems for IT projects. These are: inappropriate methodology use, lack of customer involvement, lack of formal management practices, uniqueness of the project, project complexity and volatility of requirements (Tiwana & Kiel, 2004, p. 74 ). These factors held true for traditional as well as globally outsourced IT projects.
Under a traditional project environment where projects are undertaken with teams co-located while working together, effective project management would encompass a capacity to utilize a powerful set of tools and techniques that improves the ability to plan, implement and manage activities to accomplish specific organizational objectives (Gray and Larson 2007, p. 3) . These goals are the same for effectively managing globally outsourced IT projects reliant on technology for virtual project management. However, successful project management in a virtual environment proves even more challenging. Project managers working in a virtual environment not only have to employ tools and techniques that improves their ability to plan, implement and manage project activities, they also have to implement systems that control the operating environment by creating boundaries for performance in the virtual realm.
Most research on virtual project management of outsourced IT projects points to utilizing an integrative approach to project management that aligns project objectives with the strategic objectives of the managing organization. As Gray and Larson (2008) stress, "an increasing percentage of typical firms' effort is being devoted to projects" (p. 10). Furthermore, as Gray and Larson (2008) state "the future promises an increase in the importance and role of projects in contributing to the strategic direction of organizations" (p. 10). Moreover, as Gray and Larson (2008) point out "effective project management begins with selecting and prioritizing projects that support the firm's mission and strategy" (p. 15). The globally outsourced project manager by understanding the vision and objectives of the organization affords them the ability to manage the project with respect to the organizations involved. Furthermore, as Beranek (2006) in a graduate thesis on global virtual project management found, research encourages an "understanding the relationship between the organization's business strategies and how projects affect those strategies" as well as "understanding these relationships require understanding the spectrum of strategic problems" as necessities in global project management success (p. 77).
In addition, the research literature established the types of business influential and practical factors that were shown to have a relationship with virtual project management and its success and/or failure. The business influential factors of virtual project management were organization vision and goals, sponsor support, customer interviews and involvement, project leader coaching and mentoring, project team development and competency, startup workshops or kickoff meetings, organization culture, communications planning, decision-making, and creative problem-solving (Beranek 2006, p. 94) . Practical factors for virtual project management include contract administration, project planning and documentation, cost estimation and budgeting, plan optimization and scheduling, constraint management, multiple dependent projects coordination, progress monitoring, project and contract closeout, secure and reliable technical infrastructure and collaboration tools (Beranek 2006, p. 95) . By understanding the precise business influential and practical factors that contribute to successfully managing globally outsourced IT projects, project managers with the organization goals in mind can establish and implement a framework approach to virtual project management with the understanding that each globally outsourced IT project undertaken will not be one size fits all. This integrative framework helps the managing organization and the other entities involved assess and enhance their internal control systems, incorporating policies, rules and regulations on outsourced IT project management. Equally as important, this permits organizations to better control their activities while moving toward achievement of their established goals and enhance abilities to manage project risk. Furthermore, this can present an organization with tangible rewards in the future for handling tasks, resources and tracking activities of globally outsourced IT projects aligned with the business' objectives.
Virtual project management of globally outsourced IT projects necessitates the utilization of the same talents as traditional project management. In a study on critical risks in outsourced IT projects, Taylor (2006) examined the vendors' perspective and found two key risks that were difficult to manage and thus important to all project stakeholders. These were "overoptimistic schedules and budgets and inflated client expectations" which the research claimed stemmed from "the vender's desire to win business in a highly competitive marketplace" (Taylor 2006 , p. 76). The uniqueness of project work, especially globally outsourced IT projects require an approach that is centered on systems infrastructure, management control and performance measurement.
One approach of traditional project management suggests utilizing the project life-cycle as the foundation of successful project management. Utilizing this approach can assist project managers overcome poor planning which has habitually doomed highly uncertain projects like globally outsourced IT projects. As Gray and Larson (2008) emphasize "the project life cycle typically passes sequentially through four stages: defining, planning, executing, and delivering" (p. 7). Every possible element of a project takes place throughout these four stages. In addition, the four stages of the project life cycle have a beginning and an end. It is unlike Gantt charts and project networks in that they represent significant changes as the project advances through subsequent stages of maturity. The changes are progressive levels of detail in management decision-making, type and flexibility of management style, and the skill sets required by project managers. Furthermore, points of control comprised of major milestones at which specific deliverables are expected, set apart these high-level strategic stages. These control points make certain that project progress moving beyond them is acceptable because of successful completion of a carefully scrutinized and satisfactory deliverable. Accordingly, controlling events utilizing traditional project management techniques such as utilizing the project life cycle as the cornerstone can ensure identification of project risks before they occur. Additionally, effective virtual project management of globally outsource IT projects with the project life cycle as the cornerstone of project management gives the project manager and the contracting firm the defined metrics, benchmarks, disincentives and incentives by which performance will be measured.
Lastly, projects that are undertaken through global outsourcing provide great opportunities for increased communication. However, in spite of its advantages, it increases risk for managing projects especially in terms of time, resources, scope, and quality. Project managers have to take advantage of and master project management and web-based collaborative tools for virtual project management in order to work, share and measure performance in the virtual environment. This allows the project manager to foster an environment that allows team members to work together while apart and simultaneously -control, coordinate and work towards the desired end result. Project managers should lay out tasks, assign resources and track performance utilizing project management software and other collaborative tools. Table 1 on global project management computer-mediated support demonstrates aspects of project management and the types of tools available for project managers of globally outsourced IT projects to utilize to ensure project performance (PMI, 2004) . With this approach, the project manager can adhere to the planned agenda of keeping the project on target. The effective project management of a virtual project significantly relies on the ability to manage limitations in the virtual realm. Thus, employing an integrative approach along with traditional project management tools and techniques that are centered on the project life-cycle provide the framework for managing a globally outsourced IT projects.
KNOWLEDGE MANAGEMENT
As advances in information technology (IT) have fueled the ability to globally outsource technology projects, the expected benefits of doing so have reciprocally increased the demand to improve the technology utilized for engaging in such endeavors (Brooks, 2006; Qureshi, 2006) . Companies pursuing selective or total global IT project outsourcing expect to realize benefits including lower costs and cost-effectiveness; access to increased technical expertise, technology, and creativity; competitive advantage; business value; rapid delivery and increased productivity, and increased quality (Chen, 1998; Kliem, 2004; Murray, 2006; Qureshi, 2006) .
The efficacy and feasibility associated with globally outsourcing IT projects, given the temporal, cultural, organizational and geographical boundary challenges, would be diminished if not for the facilities offered by collaborative technologies (Chakrabarty, 2007; Qureshi, 2006; Brooks, 2006) . Technological advancements in and utilization of global networks and internet-based technologies have decreased the overhead costs associated with effective global coordination (Xu, 2007) . According to Chakrabarty (2007) , advancements in conferencing technologies have allowed virtual project teams to "effectively interact, share and manage project related information" (p. 1). While some researchers purport that groupware can enable virtual project teams the same success in sharing information, making decisions, and completing tasks as collocated project teams (Schermerhorn, 2005; Thomas, 2007) , it was also found that virtualization may nonetheless cause teams to experience conflict resolution difficulties, protracted team building, or schedule delays associated with constraints in communication channel richness (Lu, 2006; Workman, 2007) . Furthermore, a reliance on too many information and communication technologies (ICTs) given the aforementioned boundaries can also present barriers to achievement of project objectives (Brooks, 2006; Thomas, 2007) . When teams used a median of 12.5 ICTs, the sheer number, differences and interfaces between the ICTs spawned interaction opportunities (Thomas, 2007) . As such, project teams functioning in global, virtual project environments should seek to align the appropriate technology with the right task (Engleberg, 2007; Hambley, 2007; Thomas, 2007) . While there are demonstrable usages in which technology facilitates virtual project management in globally, outsourced IT environments, the focus of this paper is on trust, knowledge management and shared understanding, and decision-making.
Trust
Although the criticality assessment results were not unequivocal, the research consensus is that establishing trust within any organizational structure inclusive of virtual project teams is a key to success, and that trust is fundamentally established via communication (Bouley, 2006; Brooks, 2006; Cusick, 2006; Lu, 2006) . In a global, outsourced virtual project environment trust is predominantly facilitated by formal and informal electronic communication channels, e.g., Tele-, Audio-, Data-, Video-conferencing (Brooks, 2006; Hambley, 2007) . Although ICTs greatly support communication in complex virtual environments, face-to-face interaction, even if only during the initial project kickoff, was also postulated to be irreplaceable for building trust within the virtual project team (Bouley, 2006; Hambley, 2007; Lu, 2006) . Risks associated with establishing team trust in globally, outsourced virtual project environments is most effectively mitigated via a two-pronged approach; leveraging collaborative technologies and face-to-face interactions.
Knowledge Management/Shared Understanding
In addition to establishing trust within the global project team, shared understanding is a critical element for virtual project success. Researchers have found that collaborative technologies (e.g., The Internet, The World Wide Web, Web Services, global digital networks, integrated development environment, virtual prototyping) combined with groupware can facilitate knowledge management and the sharing of information that leads to shared understanding within global project teams (Brooks, 2006; Ranganathan, 2007 Qureshi, 2006 . While there are different models for successful knowledge management, the models concur that the use of technology to enable knowledge management is a core component (Haddad, 2007) . Knowledge management processes related to outsourcing include the creation, retention, transfer, and exploitation of tacit technical and business knowledge between the outsourcer and supplier (Haddad, 2007; Ranganathan, 2007) . Thomas (2007) , found that geographically dispersed project teams have utilized computer facilitated capabilities that enable knowledge transfer and shared understanding such as visibility and accessibility to shared information repositories, co-ability to manipulate information, and virtual exchangeability.
In spite of the availability and effectiveness of knowledge management and information sharing technologies, potential knowledge seepage and team misunderstandings can be further mitigated by physically bringing key onsite and offshore resources together at various points during the transition (start up and closeout) and execution phases of virtual projects (Cusick, 2006; Murray, 2006; Ranganathan, 2007) . Risks associated with effectively managing knowledge and ensuring shared understanding in globally, outsourced virtual project environments are most successfully mitigated via an integrated framework that is appreciative of the dynamism of the people, efficiency of the processes utilized, and the value-add of the technology that supports the model.
Decision-Making
Decision-making involves reviewing issues and making choices between alternatives (Engleberg, 2007) . Trust, knowledge management, and shared understanding are antecedents to effective decision-making (Christian, 2002; Qureshi, 2006) . Examples of decisions project teams make consist of how to utilize resources and when a product is ready to launch. Effectual and expeditious decision-making is vital to all types of project structures, the quality of which has a direct and significant impact on the success ability of the initiative. The availability of prerequisite information along with its accuracy and completeness are, for the most part, matters related to knowledge management and shared understanding (Haddad, 2007) . The ability to make prudent, rapid decisions within the context of globally dispersed project teams is also dependent upon the use of group decision support tools and groupware (e.g. videoconferencing) to improve decision-making (Engleberg, 2007; Qureshi, 2006) . On the one hand, while computer-mediated decision-making allows the team to focus on objective rather than subjective information, there is an elevated risk directly related to making group decisions in a limited social context (Schermerhorn, 2005, p. 232) . Risks associated with effective decision-making in globally, outsourced virtual project environments are most productively mitigated via video-conferencing, group decision support tools (e.g. electronic meeting system) and establishment of team trust, knowledge management, and shared understanding.
LIMITATIONS & IMPLICATIONS FOR RESEARCH
Limitations for this research included insufficient time and resources to perform an actual field study such as interviews, surveys or case studies to support from first-hand experience the framework that resulted from the literature review and synthesis of the existing research. Currently, the research provides great information on globally outsourced IT projects, but fails to present a comprehensive review of collaborative tools along with traditional project management methodology, e.g., contract management and effective team culture that facilitate the success of these projects. Future research should consider performance indicators while presenting the framework for virtual project management in relation to technology, project management methodology and effective virtual culture in undertaking a globally outsourced IT project. Most significantly, project performance related to project scope, cost and schedule should be captured and measured in future case studies, quantitative and qualitative research. In addition a research candidate profile for outsourcers and IT vendors should be created to assist future researchers in identifying the population of study.
IMPLICATIONS FOR MANAGEMENT
Fundamentally, key takeaways for managers of globally outsourced IT projects are that they require technology mediated communication, collaboration and an established project management methodology that encompasses an ability to manage project risk. There are several lessons learned for managers that emerge. First, there is a need to align project strategy with the overall strategy of the managing organization. Secondly, project managers need to create an environment conducive to high performance by using their people skills along with their technical skills in areas such as scheduling, procurement, cost estimating and budgeting, monitoring and controlling, and risk management in the virtual realm. Third, the virtual project environment is rapidly becoming the norm of global projects and will only become more prevalent in the very near future. Fourth, risks associated with establishing team trust in globally, outsourced virtual project environments is most effectively mitigated via a twopronged approach; leveraging collaborative technologies and face-to-face interactions. Fifth, risks associated with effectively managing knowledge and ensuring shared understanding in globally, outsourced virtual project environments are most successfully mitigated via an integrated framework that is appreciative of the dynamism of the people, efficiency of the processes utilized, and the value-add of the technology that supports the model. Lastly, risks associated with effective decision-making in globally, outsourced virtual project environments are most productively mitigated via video-conferencing, group decision support tools (e.g. electronic meeting system) and establishment of team trust, knowledge management, and shared understanding.
CONCLUSION
The historical, current and future expectations of the field of globally outsourced IT projects necessitate consideration of the proposed integrative project management framework coupled with collaborative tools and the establishment of an effective virtual culture for virtual project management. In essence, the paper's conclusion is limited in that there was no differentiation amongst the different types of IT projects such as hardware only, software only, or an enterprise endeavor. Moreover, there was no effort to address whether the globally outsourced projects were selective or total. Essentially, expansion of the literature is a significant implication that must be considered in the future. Since globally outsourced IT projects are inherently risky; when approaching virtual project management the actions to be taken require incorporation of the following: research framework, collaborative
